
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world byJSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.istor.org/participate-istor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



24 GEOPHYSICS: L. A. BAUER 

ceptionally profuse emission shown by potassium and sodium when the 
electric vector of the Hght wave vibrates normally to the surface. But 
so far as we can discover the selective effect in lithium has never been 
shown to possess this characteristic. 

Summary. — ^1. Photo-electric phenomena do not appear to be in gen- 
eral conditioned by the presence of a gas, since they appear with the 
use of sufficiently short wave lengths even when they do not appear 
with the use of long wave lengths. 

2. The long wave-length limit of photo-sensitiveness is modified by 
the presence of a gas and this long wave-length limit is determined by 
the presence of a substance which gives rise to a maximum photo- 
sensitiveness at the so-called resonance wave-length. 

3. Some of the characteristics of the selective effect have been obtained 
under the conditions under which only the normal effect is commonly 
observed. 

4. The curves commonly supposed to be characteristic of the normal 
effect may be made to merge by insensible gradations into those of the 
selective effect by the action of gas on the surface of the metal. 

5. All distinctions between the normal and selective effects in lithium 
have disappeared. 
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CONCOMITANT CHANGES IN TERRESTRIAL MAGNETISM 
AND SOLAR RADIATION 
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While good progress has been made by various investigators in estab- 
lishing the relationship between fluctuations of the earth's magnetism 
and those of the sun's activity during the sun-spot cycle, there are still 
outstanding a number of important questions. The magnetic quantity 
hitherto generally used, as for example, one of the magnetic elements 
(chiefly the magnetic decHnation), or the range of the diurnal variation 
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(again chiefly of the magnetic declination), has not admitted always of 
direct physical interpretation, nor has it furnished always a convenient 
measure of the magnetic changes. Accordingly, the author in a pre- 
liminary examination of this relationship, made in 1909, introduced a 
quantity, called the 'local magnetic constant,' designated by G, which, 
under certain assumptions, is proportional to the magnetic moment of 
the earth, or to the intensity of magnetization. 

Various recent investigations have shown that the quantity, G, pro- 
vides an adequate measure of certain changes to which the earth's 
magnetism is continually subject. One interesting result of the 1909 
investigation was, that increased solar activity, as measured by sun- 
spot frequencies, was accompanied apparently, by a decrease in the 
earth's magnetic constant. This is the general effect which accompanies 
any large magnetic disturbance. For example, during the magnetic 
storm of September 25, 1909, the earth's magnetic state was below 
normal for a period of about three months. Since magnetic storms in 
general increase in frequency, as well as in magnitude, with increased 
sun-spot activity, the general effect on the magnetic constant during 
the sun-spot cycle is as it was found to be. 

In the present paper there are considered changes in the earth's 
magnetism of a considerably minor order of magnitude as compared 
with the magnetic perturbations just discussed; however, they are 
found to be not less important. The precise relationship between 
changes in solar radiation and possible changes in the earth's magnetism 
could be subjected to a definite examination only when values of the 
solar constant, of such accuracy as those of the Smithsonian Institution, 
became available. Fortunately, we now have a series of determinations 
at Mt. Wilson of this constant by Abbot for a period of four to five 
months during the years 1905 to 1914, excepting 1907. The 1913 
and 1914 data were kindly suppUed by him, in advance of publication, 
for special use in connection with the present investigation. There 
were likewise made available the magnetic data for the same years, 
recorded at the observatories of the Coast and Geodetic Survey, for 
which acknowledgment should be made to the Superintendent of that 
Bureau. 

In the Balfour-Schuster theory of the diurnal variation of the earth's 
magnetism, it was necessary to introduce an additional hypothesis to 
account for the great ionization required by the theory, and solar radia- 
tion suggested itself as a possible cause. "Hence," Schuster says, "we 
might expect an increased conducting power in summer and in daytime 
as compared with that found during winter and at night." If solar 
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radiation plays the prominent part required in the Schuster analysis of 
the diurnal variation of the earth's magnetism, the question naturally 
arises: If, at any particular moment or period, the solar radiation fall- 
ing upon the earth's atmosphere, suffers, from some cause, an appre- 
ciable increase or decrease, is there a corresponding observable magnetic 
change? A diminution, for example, in the amount of solar radiation, 
could be caused by the interposition of some screening body between 
the sun and the earth. The interposing body might be the moon, as 
during a total solar eclipse, or a cooling layer above the sun's photo- 
sphere. In the first case, magnetic observations made during a total 
solar eclipse would shed some light, and in the second case a compari- 
son of observed values of the solar constant with concomitant magnetic 
records would be of great interest. We have carried out both lines of 
inquiry. 

It is not possible to enter here into the details of all tests applied and 
as to methods of computation employed. It must suffice to state the 
chief conclusions derived to date. 

a. Changes in the earth's magnetism of appreciable amount are found 
associated with the changes in solar radiation as shown by values of the 
solar constant possessing the requisite accuracy. For the average daily 
change in the solar constant, which amounts to about 1.5% of its value, 
the magnetic constant, used as a measure of the prevailing magnetic 
state of the earth, suffers a change of about 0.003%, or about one digit 
in the fifth decimal C. G. S. units. The effect on the horizontal compo- 
nent of the earth's magnetic force would be about twice this. 

b. Decreased solar constant appears to be accompanied by increased 
magnetic constant and decreased diurnal range of the earth's magne- 
tism, in accordance with the following relations: 1% change in the solar 
constant is accompanied by a change of about 0.002% in the magnetic 
constant, and by about 1% in the magnetic diurnal range. Assuming 
for the present a linear relation between the solar-constant and mag- 
netic changes, a 10% change in the solar constant, as occasionally 
occurs, may be accompanied by a change in the magnetic constant of 
about 0.02%, and by about 10% in the magnetic diurnal range. The 
magnetic effects observed during total solar eclipses are about equiva- 
lent to those which might be expected from about a 10% change in the 
intensity of solar radiation. 

c. Since the changes in solar radiation are aperiodic and occur more 
or less spontaneously, the effect on the earth's magnetism is generally 
of a threefold character: (1) An alteration in the diurnal range, (2) 
perturbations both of the world-wide and the local kinds, (3) an out- 



GEOPHYSICS: L. A. BAUER 27 

standing residual eifect such as to alter the daily mean values of the 
magnetic elements by an amount 10 to 100 times that caused by the 
regtilarly-progressing secular variation. The magnitude of the effects 
may at times exceed the average ones described in {a) and (6), depen- 
dent upon peculiar local conditions (ionizations) of the upper atmos- 
pheric layers. Changes in solar radiation may thus furnish sufficient 
cause for the ever-present minor perturbations and elementary waves, 
or pulsations, of the earth's magnetism. 

d. The daily non-cyclic changes in the earth's magnetism, as found 
on magnetically-quiet days by previous investigators, furnish an addi- 
tional check on the foregoing results, their quantities harmonizing com- 
pletely, both as regards sign and magnitude with those given here. It is 
found that on consecutive quiet days the magnetic constant is, on the 
average, larger on the second day than on the first, the increase being 
equal to that which would be caused by an average daily change in the 
solar constant. Moreover, the reason why the magnetic constant, or 
the horizontal intensity, is larger, on the average, on the second quiet 
day, is because, on the average, the solar constant is slightly smaller 
on the second day than on the first. The relation between solar change 
and magnetic change during consecutive quiet days is precisely of the 
same sign and amount as given in {b). 

e. If the quiet day magnetic effect were to persist throughout the 
year, it would cause a secular variation fully ten times that generally 
observed. However, the quiet days are in the minority, being exceeded 
three times and more by unquiet days, on which the magnetic effect is 
of an opposite or compensating kind to that of the quiet day. Since 
these acycHc effects appear to be associated with solar changes and since 
the latter are not periodic, but more or less sporadic, there is an out- 
standing effect at the end of the year which causes an irregularity in 
the regularly-progressing secular change. Accordingly, there should be 
found some correspondence between annual changes of the solar con- 
stant and annual magnetic changes. This is found to be the case. 
Since the solar-constant changes occur only approximately in accord- 
ance with sun-spot activity and since the magnetic changes are found 
to conform so closely to those in the solar constant, an explanation is 
obtained as to why the irregularities in the magnetic secular change do 
not always synchronize with changes in solar activity as measured by 
the sun-spot numbers nor correspond in magnitude to them. 



